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o Dr Richard B. Otte, Research Associate, US Office of Education,
o Washington ) - B -
A group at MITRE, a firm originnlly set up by a number of M.I.T,
researchers, has developed a prototype data configuration
consisting of ﬁmuspbmwm with among other things an ordinary
TV receiver. Commercial cable TV is used to convey signals to
the receiver units. A video tape recorder serves as a module
selector between the TV set and the cable connection. The

terminal is also equipped with a response device and a
typewriter. T

Otte: m»uma we are connecting up 5 remote terminals, After N

Two years we will probably have 30~-40 terminals working, - - Dr Ward Mason, US Office of Education, Washington ‘ ] Graduate School of Business bmapspmwum¢H05. womwos o e
. school, college or ] . : . ] -
oo ﬁWMmm wmwuwoonMM MMMWm MmeWMoMWﬁpvsmuan By asM end Dr Mason is in charge of "Regional Labs" and "Research and Pinkerton has tried to use the ooawzwwu for manczgement games
o cMHMMmewwumwwmmu we hope that the experiment will be paying Development Centers", both of which are concern:d with research of various kinds and as a means of achieving interactive
mou itself mm%mwu as the equipment is concerned, in which - and development work. There are 25 such institutions altogether- Hmmnspnm.
case we will dlscontinue Federal aid. B in different parts of the USA.

Professor Wilbert ». Pinkerton, Jr., Harvard qs»<mumwww.
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Dr Zenon S. Zannetos,

( ! will be able -
M.I.T.), Boston
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Massachusetts Institute of Technology-
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I have been souwpsm on wuomnmssma instruction for many emmum.
. I soon became convinced that programmed material should not- :
i be "offered" via a teaching machine but should instead be - -
; presented in the form of a programmed text., Programmed text is -
The computer is a nec:ssary aid Mu_rmsmm¢smsw games in teaching. : cheaper to reproduce in book or booklet moas and it ¢NWmm less ]
. This need not entail the realistic reproduction or simulation - ; ' time Abo smpwpnm time)., . I -
- of a .particular activity. It can be enough to programme the ) . m ) _ L : . ST
decision data needed by the different teams (who compete against ‘ . ) For a Hosm ﬁpam wmowwm thought that computers should be used
each other) for each new move confronting them. Computer-based T in the same way as teaching machines in programmed instruction.
simulation models can also be used to-give students an insight - - This is feasible but it is an expensive procedure. There are o

 into the situations which can confront a manager. At the same : ‘ : } : undoubtedly more-sophisticated mewwpomﬁposm available for wwm ) -
g time the student can learn how to utilize ooaucwmulcmmmm simlge computer as a teaching aid. :
, u Research on better schools is the title of a partially ; tion so as to obtain more Hmwpmcwm Hmmspwm. - .
: - e t ess at Philadelphias+—- - m
computen-hased mxwuupams HJ Fros P ) The students mpsn w:wm form of teaching" mxwumsmww zmmmsw and .
¢ efficient., Two hours after they have made a particular -decision,
e.g. on a-question of marketing mmmmownsm sales during:the-
third quarter of the year, the results-are in their hands mua
they can go on, four or five hours Hmwmu. wo oosmpmmu anPmponm E

‘ 5 The wmmponmw Lab in North. QmHoypsm is doquso on the ] - oouomnspsm wwm mocuww @cmuwmu. ) - S : Il
- ti f uter wo mmspsamwum¢p<m tasks., : ] o : e T S
: mwwwpom SO0 o8 SO ° : e amam wuomawsamm of ﬁspm wpsm can -now be. vonmﬁw at Boamumﬁm ‘ - Lo
EEE prices, For:12 dollars one can get a. Emb:mw‘ mwsmmbw Bmwmuwmp L R
- and- “the wuomamsém‘Aob wwwmv T s e y - -

e B e A e RS

Pinkertons

Question: What uﬁﬁ&»oﬁwwu questions do you hope this project

will supply the answers to?

There are a number of programmes M=<ow<wzw computers:

1 momwssmmw wmmwosmw Laboratory in Los Angeles is conducting
a CMI experiment in which efforts are also being made to employ
the computer as a research instrument.

Otte: First and foremost the question: is it economically
" feasible at the present stage to set up a computer network
covering the entire country? We hope to find out what problems
arise when data networks cross state boundaries, something
which can lead to political problems as well as problzams of
distance. We-also hope to find out to what extent a system
of this kind can support both administrative and purely -
educational aims, We expect that a comprehensive data system
will wwo<m cheaper than a system in which every school has
its own computer.

The memory unit is so limited that it can only retain two frames
at a time. The system makes use of reserve channels for
commercial cable TV, which helps to bring down costs.

2 The Learning Research and Development Center in Pittsburgh,
Dr Robert npmmmu. is msmmmmm in Hmmmmnow on CMI and CAI. .

AN 7 IR REC PR T Ao A g S
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This prototype is now undergoing evaluation. The computer

equipment costs are probably the lowest in the country. The
.., purchase price of this unit for 128 users (terminals) will be
- in the region of 400 dollars p.a. (the overheads are spread
S ’ out over a period of 8 years). To this must be added running .

o ‘ and maintenance costs together with software costs. This ‘ :

o computer equipment raises completely new possibilities for
R the development and realization of CAI instruction.

o —
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In my owpspou. the sector where the_ computer HmmHH% comes pswo
~its own is concept learning and the study of relations between
concepts (conceptual structure), The experiments wé are w=T -
~ conducting and which we have been working on for three years
are called -the >mmoopm¢p<m Learning Project. For instance-a.

student . mwoswm cm mvwm. <pm wwm ooawswmu. to asks swwﬁ pm‘ﬁwmi“‘

SNk RO L SRRY b,

4 The Northwest Regional-Laboratory ir-Portland, Oregon is
developing the so=-called REACT wuomamsam for the application
~of ooswzﬁmu wmosbowom%.‘
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The Texas experiment

A uﬁoQooa has just started in sWoo. Texas, for the use of
. :mme:pb&mepmmsw terminals on a nation-wide basis to look
into a national educational computer utility". The project is

s‘,we““‘u cmpsmwmacwﬁum smmdmus Hsmwpﬁswmmou mopmsom msmemosbowom%.
S . Waco, Texas.

ewm muﬁ wsosw pm wuwstpP% Hmumwmm wo:woooﬁbapnm

- - 6.. The spoSm muoumownAiHomw. smmamub Interstate oosapmmHOd
o s - for mpmﬁmu macomﬁpouv.‘sSPow ‘has now-been in. progress for -
several: years, is aimed-at the mm<mwowsmbw of a “"standard data
system for colleges and universities to use for management

purposes"; in other aouam a ooawzwmunswsmmmm Bmswmmamuﬁ
information mqmwms.

euwm mumssmzw wummcvuommm wwma ushouamwpon pm =ow uc

The computer system is based on a large central computer to ) : s ) : . ) SEEER | ’ : ) o : T E = : : . m mwcamsw sozwa wmuwm Boum if-we oocwa mwoa su& mmﬁxmmwp wH”

R ) which terminals can be connected for batch processing. This ) U - = . . . : ) A S . o - ) SR | ) : : - - R E ] T mm uu m ooswmxw. .- ) - ) =

. means that the system can be used by pupils for various educa- : S - ) : S o } ] ) R ] ] ‘ - L. R I R : o
.w.._.obm.u. purposes and by schools for m.m.BHﬁHm.nH.m..nH<¢fm.o.wp<H.nHmm. - RS . . - . - - - - - - . - S . e
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R " _The first wsmmm of the project mudmpwm oo;bmowpsm schools in - T - : : ) - N ‘ ‘ o - | T S B ‘ ‘w fdea of usin > ‘ mwmhut ‘4“~““mm‘ ww‘w“ .
S T different parts of the country. The terminals are of the : - . : - o ‘ ‘ ‘ . ’ ‘ ’ ‘ &l o o : ‘ o . ‘ - o w | m - o ovans : 3 Ay ﬂ |
I - "~ M"semi-intelligent batch type", i.e. in addition to a large ST T - - o ‘ ‘ : o | . - - - DR . ‘ i ;

SNV - central computer there ig' a mini-computer, a writer, a card ] i . : S ‘ T ; : ) - B B . o Ea - ‘mmmpumm mba wSOaHmmmm * wwm i zwm.wuxu
o Hmmmmu. a CRT screen and some king of in-feeding member. m = - ] ‘ : ) - B ) : o B ‘ B | w ‘ 7Y -
. . The prpaocamﬁwmu is of size PDP-8 .The aim of the mini-computer 1 . S . < ‘ ‘ : o | 1
is to make it possible for certain computer activities to be ‘
conducted at local lével and at the same time provide in-feed

and oﬁwnmmmp\wswsﬁ and output Bmacmum for a large central
computer in emxmm.
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words, PLAN is more flexible and, consequently, nas a blgger
Zuidance component than IPI.

In many respects. however, IPI and PLAN resemble each other.

Question: Is there any different between the testing methods of
the two systems? J—

Shanner: The students are not given any numerical scores in PLAN,
111 the test does is to show which objective a student has attain-
ed or failed to attain. For instance, he may pass three of five
tests and then be taken back to material enabling him to pass

the two he failed. The IPI student is tested on what he has
studiec. The object of the test in PLAN is to show what the
student can do after he has siv.died & particular section.

Qpestionz Is there a future for the CMI idea in schools?

Shanner: American schools have never taken efficiency seriously

and have never desiz... to work for it. The percentage of time

per day devoted by students to active learning is very low,

perhaps as low as 10 per cent. Of course, we cannot expect

students to be 100 per cent learning-effl’.cient six hours a day, =
but CMi. can probably raise treir efficiency. -

There are a host of problems in school that we have not solved.
It is not necessarily aptitude but time and practice that
correlate most with performance. The time and practice devoted
to a subject seem to correlate with performance achievement as
much as anything else..

The theory behind the PLAN project is that if learning tasks can i
be redistributed as regards both teacher and student in the -
course of a six-hour school day, we cen expect the perceniage -z
of time in which each student is engaged in active learning to
rise from 10 to 15 per cent without any changes being made to
*he ordinary teachlng material. In this way one could achleve

67

At one school we have full periods and that of course is easy to

plan a timetable for. But difficulties still arise, due partly

to the teachers working in teams and partly again to subjects - -
being scheduled in blocks. Difficulties also crop up as a result ' :
of students changing their minds at the 1ast minute. :

We assumed that we would have to programme a manual timetable and -
so far we have based everything on-logarithms. Computerized .
timetable construction generally is something of a trial and

error business. There is no direct mathematical solution to the
problem.

But we are working on the matter and we are very interested.-

Questions What is your view of the’idea of a total information
system?. B .

Duerstock: In practice there is hardly any total information
system ‘in existence. A total information system would mean a
system in which there are links between different registers and
in which a student can be retained in one register even if he is
not eligible for others. A total information system is extremely
hard to construct because you do not know what relations aprly
between different registers and different departments. The fees
which have to be paid by the student may ccme under the finance
section but at the same iime they are part of the business of .
registration. The same particulars have to be made available in
several different places, which makes things extraordinarily
complicated. This means that you have to define all relations
between the different tasks and registers before you can even
thlnk about d01ng anything else.

Purely theoretically speaklng, you can construct a system of
this kind, but when you then try to put it info Qperation
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better student performance all down the line. The novelty in

PLAN is that we have introduced a kind of management instructional
system. But we have not made any alterations to the normal
presentation of the teaching material. Nor have we made any
alterations to text or audiovisual elements.

The problem of course is to analyse the activities which go on

in the classroom. This means that we have to find out what things
are of an instructional nature and which are of a non-instruc-
tional nature. In an ordinary classroom situation, 90-95 per cenf’]
of the communication comes from the teacher. In a situation whsye o
1nd1v1dna11z1ng material occurs, 70-80 per cent of the communlca-‘
tion comes from the students. Two-thirds of the communication

in a group is of a noninstructional character, for instance, "get
out your pencils", "open your books" and so on. There is nothing
intrinsically surprising about this. A lot of instructions are
needed to get 30 students started on something, In the PLAN
project the instructions are given to the student in writing

B

E3

~and consequently do not take up anything like the amount of

time they require in ordinary teachlng(ln PLAN two-thirds of -

the material is of instructional character-and only one=third of
non-instructional character) The strategy of conventional )
teaching seems to be for the reacher to let the subject matter
pass through the student, while in 1nd1v1dua11zed instruction

_of the PLAN t/pe you try to do the opposite, i.e.s. take the student

through the materlal. fm,h

gpastlon' -Are any new CMIL proaects going to.be started in the
UsA?

Shanner° Certainly. Of course, PLAV does not solve all the
problems in the CMI sector, rather-it is to be seen as a prototype.
One problem is that we have to develp learning situations which
are 1ess dependent on‘prlnted materlal.

The PLAN project 1no1udes obtalnlng details from the computer as___
to what the students can do and what the. -teacher should do.

‘We—can-then read off exactly what students have done during a

given time, what results :they ‘have achieved and so on. This
means;that the teacher need not go to the trouble of collecting
tha. infoxmation, It is already available via the computer
terminal. The teacher ‘does not need to have a registratlon system

of hls own.

Anouher important experience we have gained is that the students
L great deal from each other. Some students can even
perform teachlng tasks 1n the crassrcou. Students may perhaps be

C ngfdifficulty ‘with a particular item, say
Jook at a list showing which students have -done this
and he can then ask one of them. He should not contact the
'””,unless the student in question is unable to help him,

i ES
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Dr. Dexter Fletcher, Stanford University, Palo Alto

Dr. Fletcher is Research Associate at the University, which

means that he has practically completed his doctoral thesis.

He has mostly been occupied with the development of CAI material
1n61anguage arts. He has been involved in the CAI project s1nce
1965. -

Fletcher: -

Our CAI project can be said to comprise two phases. In phase 1

we had an IBM 1500, which was very expensive and cost 2 000 -
dollars per year and student, an amount which could be justified
to a certain extent on the grounds that research was being con- .
ducted in connection with the experiment. It was not a suitable
computer for computer-assisted instruction. This first phase
comprised an initial reading course and mathematics courses from
grade 1 to grade 6. The computer equipment also includes a CRT
screen and a light pen and a slide projector (random access).

Thus our data system was a very well-develcped one and we believed
in the idea that the better the equipment the better the instruc-
tion. In the ‘experiment the computer took charge of most of the
teacher's functlons.

The experlment taught “us- ‘au. expensive. 1esson and we realized that =3
we_could not go onthis -way. In the next phase; therefore, we )
endeavoured to make the experimen® as- simple and 1nexpens1ve as

possible. It was at this - stage that we. started using teletype :

only. We have also given-upthe idea of putting all or virtually -

all the subaect matter into -the .computer. We have learned that <

only certain parts of the subject matter are suitable for '
computerlzatlon. It seems reasonable to. programme the parts -

you know- you can give a good presentation of. This means that

you have to analyse the course and select the parts that are

sultable for- computerlzed 1earn1ng.

The computer w1th CRT screen is superlor 6. the teletype equipment.
This is particularly true in the-case of language teaching. A

text can-be presented ‘more quickly with CRT -and if you are going
to learn a foreign language via computer, some form of sound

_equipment is needed. Access to a cheap CRT "screen and sound equip-

ment controlled via-a computer would -open. the way to big develop-
ments in thlB sector. ’ .

But one can also conduct many 1nterest1ng experlments with tele-
type equipment. After all,,we know- so- 1ittle about. teaching and- E
learning. But there arca lot of questions concerning e.g. o
the. problems of “how: long the M'gtepg"-should be, how much time

the. student should spend-at the computer, problems -surrounding
'questlon and answer'techniques -aud- many -other things requiring _ 1 B
a great deal of methodological development which is not s
intrinsically capendent on- advanced equipment. We will have to =

B 0

1t b
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do more research into these matters. The really interesting
thing is to establish a dialogue between student and computer
or between student and programme, something which Suppes in
particular is interested in developing. My attitude is that
we still do not know enough about natural language to be able

‘to create a truly meaningful dialogue system for CAI. -

Question:

One item of criticism that has been voiced in many parts of the
USA is that you hardly need such complicated-apparatus as-a
computer to transmit the subject matter which is being transmitted
by computer in present CAI programmes. A simpler teaching maciine
costing just a few hundred kronor is quite enough. How do you

feel about this?

_El_e_t_qhgr_:_

One has to remember that we are only at the beginning of what

w111 ;probably be a 1ong processr -of - uevelopment. People did not
} s’ C ness-when motor cars came in- either,

s & mistake to “talk in’ terms of - cost/effec tiveness at

is a pra.ctﬁca.lly 1mpo§s:.b1e one beca.use nobody ‘éan
"hc.t a co: rmtlve sub;;ect is or what pa.rts of a sub;,ect
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Dr Bruce Harlow, Director, Stanford School of Education £3r

Research and Develoggent in Teaching, Palo Alto

Mr Harlow began by going over an organizational chart of the
institution and gave an account of three separate “programmes" or
problem sectors at the centre of its research and development
works

-1 Heuristic teaching B
2 Enviromment for teaching '
~ 5 “Teaching students from low-income areas.

The object of the first of, these programmes is to create a model
programme designed to create teaching which will make the pupils )
interested in arriving at their own answers to certain questions ——
{the word heuristic comes from the Great "Bureka" -I have found

it). An investigation is also beéing made of what things can

be done by the human teacher which the computer either cannot

do at all or cannot do as well. Programme 1 has also included

the collection of data on teacher behaviour and measures taken

by the teacher in the tedching context. Work has been in progress

for many years on the compilation of a comprehensive data bank -

for the project. ’ - o

The second -programme is conc

Hess!' survey :cover
nior Hig

s Develo
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lesson via the computer one writes "get", to execute one writes

~ Mex", to save a lesson or part of a lesson one writes.'"save"

and to insert something in the computer one 51mp1y writes "i',

Dr. S. Coulson, Systems :Devélopﬁenthoﬁ;e(;snc)!, Santa; Monica

Coulson fTeels ‘that CMI ( omputer Managed Instructlon) ought really
to be termed CAIM (Computer Assisted - Instructlon Management) The
Term "computerbmanaged instruction® gives one the impression that.
the -com uter mekes all the decisions about what is to be taught.

[ n- sees 1t, declslons st111 remain th iteacher's ‘résponsi-

fteacher receives feedback aﬁd prescrlptlve 1nformat16n
't should be done: ‘in-order- for the. student to attaln

-,
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B Qiiés'tion- What kind of individual data do you think are of

value in making a CMI system work in the teachmg context?

Coulson- The data we ha.ve in our INS system are enough. We do
not know what further decisions we require the help of the
computer with. Certain systems have been made to include different
kinds of persona.l datas interests, attitudes and so on. But I

have not seen any system that has been able to utilize th:.s
informa,tlon in a. meam.ngful way. -

- Question: Can CMI be used for all subjects or is it best sulted

to certa,ln subgects, base sub,]ects, perha.ps” ) : : : -

Coulson- No, I th:ml; CMI ca.n be - used in all sucjects. le G AI S -




and instructions as well as providing a diagnosis of the student
on the bases of a battery of tests. PLAN costs 100 dollars per
student p.a. whereas IMS costs 1 dollar per student p.a. PLAN
is tailored to a particular data system while IES can be used
in various data conflgurations.
Question: Do vou believe in the computer as a test instrument,
; i.e. can computers be made to perform more advanced tasks than
: correctirig mv.ltiple choice tests and working out tests scores?

Coulson: Aa.len Page has done a study in which he has tried to
Bhow dlfferent development posslbllltles. He contends that

~we do not need to use such sophisticated tests as we J.maglne. ] -
Often teachers do not use a- particularly -advanced system for ) : =
L marking précis-writing or essays, ‘Allen Page programmed a - ' B | ==
s computer for marking essays. He went by the -number of word.,, . T
‘syllables and unusual words used on.average. By using 5-6 . e o
simple criteria of this-kind he attained a-high correiation, T
-about 80: per cent, with-manual marking. But it would reguire ) ] L
S an enormous data- capacity to take J.nto account a11 the . syntactlca.l . S
;T problems mvolved by 1anguage : ) -

t - ~ ] I :77:7?

Dr.’ Rlcha.rd Schutz, Southwest Reglonal Laboratory fm Eduoatlonal
: Researc a.ndrl)evelopment ('SWRL) Santa Momca.




Tests administered once or twice every week enable the teacher to - - -
follow the student's work-in detail. The tests are marked via I
computer. The teacher obtains the test results immediately. These @~ R
results also include-the average score of the group on each
general objective, The computer supplles the teacher with informa-
tion on the students' performance in-each test-(both general and
Speclflc) -He also-obtains each student's test profile together - )
with information of ‘the student's performa.nce in previous -tests. - B S

- Study xecommenda.tlons are also given via the computer for each

student. It is then- up-to- the-teacher to decide whether to follow
these - recommendatlon - O modlfy them. More detalled 1nstructlons

,based, 71iowever. -A-code number v:.a the computer glves the teacher

the orlentatlon 7hez eeds.; oo
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d) using the satellite terminals ‘locally for teaching purposes.

On the other hand there are no standardized and common data for
all the school districts -in “the system. There-are a number of
standardized national tests, but the school districts are at.
perfect erty to* use whlchever tests they 11ke, 80" that the

the state “use - a comblnatlon of letters- of the alphabet whlle
others,make ‘use of a combination of figures-and- others agaln :
-combination of both 1etters andelgures.r

7 d teachlng materlal reglstratlon exlsts, among other
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Dr. Paul Merril, Florida State University, Tallahassee

In Dr. Merrilts—-opinion the following areas of application can
be distinguished for the computer in the education sector:

Iata analysis
The computer in school admlnlstratlon
Resource scheduling
CAI -
© CMI
Simulation :
Problem solving, i.e. the computer as a oalculator -
Information and documentation - - -

Resource scheduling implies the use of the computer in distrib-

- uting and keeping track .of the teaching materials, equipment

and premlses used w1th1n a school system and often pooled.r-

Automated testlng can be regarded as a sub-sector of CMI.

Automated testlng 1mp11es that the computer presents thefztudent
with current” “items, -computes-his-score -and "dlagnoses" ‘his: -

'knowledge:on thefrtrength of- hls answers.




- : definition of a word, the programme must contain a sufficiently

| . large number of synonyms to cover the definition. Cne method is
to programme in a given number of answers and let the student
write a limited number of key words. There may be a certain

- connection between these key words which the computer is able to

i sense. If the student uses ‘incorrect key words or gives an

: incorrect statement of the relations between key words, the

! computer can supply the approprlate feedback.

: Another things. we are working on-is known as sequence testlng.
; Sequence testing: means that the-student: is- given a number of-
questlons focussing. on his knowledge within a particular test
r. If the test is concerned with mathematical models, the e
T programme yill:take 1nto account not only the student's '
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We have also tried using the computer as a research instrument.
The computer gives us greater control over the variables
included in an experiment. Thus with a computer one can achieve
exact control of the material which a student has to learn. The
computer can also regulate the speed at which the subject
matter-is to be presented. One can also clieck that the student
does not go back to consult earlier material (if by any chance
one should have occasion to check such things). One can also
use the computer to handle experiments including many different
kinds of data from treatment and actions. Thus the computar can
be used to register data and students' answering times.

-

Dr Philip Duchatell, Florida State University, Tallahassee

Dr. Duchatell works at the Computer Assisted Instruction Center
(CAI-Center), which is.a special unit ancillary to the university

_ data centre and exclusively concerned with computerized instruc-

tion.

’CMI E;ojects - . ; ' ’ . ’: B C -

An J.nterestlno experlment i in progreas 1n the fleld of what

. is ‘termed-programmed instructions The ‘student is ‘given ordlnary

teaching material (text books, work book5'etc) which he re ds
(off-’lne) At regu ar: 1nterw;': ' 3 —

efhe stands and how
e is glven elther a




CMI programmes. CRT screens operating together with the IBM 1800
are also included. There is also a teleprinter, a card punch and

a punch card reader. Finally there is a PDP-9 which acts as a
module change-over between the IBM 1800 and the teletype terminals,
which can be 240 miles away. The latter equipment is used by
students at junior level, where a certain amount of research is

in progress. Altogether there are 16 CRT terminals and 15 tele-
type terminals within this centre. The ingtallation has been in
use since about 1965.

br. Eloyd Howe, Director of Computing Services, Miami Dade Junior
College, Miami

Joseph Duerstock, Associate Director of Computing Services,
MJ.a.mJ. Dade Junior College, Miami

guestlon' Has the computer ‘been used as a calcula.tor at the
Unlverslty’? - .

I)uerstock' For over a year now the institutions of physics and
mathematlcs -have been using the computer for -this jmrpose. They-
have-reported hlvhly positive -experiences.- Both- teachers and
students -work- wlth +the: omputer eq_ulpment (IBM 360 and- IBM

s that drop-out among “the- students
when the computer 1s 1ntroduced 1nto teachmg. In one

of appllca.nts, grade :
1nventory, reglstratlon of
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The greatest difficulty lies in developing a system which will
rapidly supply us with the informatiocn available. One system
which is thought to be quite cheap is Memorex microfilm. We

are planning to transfer a great deal of information to microfilm.
Something must be done to prevent our libraries bursting at the
seams with reports and documents.

Dr. J. Tresher, U.S. Office of Education, Washington

LRIC (Educatlonal Resources Informatﬁon Center)

= W,‘::a..f"‘ :."_g‘» _

Tresher: Something which people tend ;to forget about ERIC is

that, while it began as a pure information system, since 1967

it has constituted an information analysis system, i.e. researchers
at our_clearing houses read journals, books and so on within a
particular sector, synthesize the in:ormation, assess it in the
light of their experience of the sector and analyse it. A large
proportion of the publlcatlons issued by ERIC are primarily.
analytical. ] -

One of our problems, however, lies in obtalnlng the financial
resources for publlshlng ou@ work. Another 1s to flnd the “time -

people who say that they have never- “heard-of ERIC and that they

| ave used our services. 1f only they had known of our
ex1stence. - 77;,;: A *: - -

'lstem is in the region of 4
arlng house (there are 19 '




We also want to advance further as regards the analysis of
information and the evolution of better products. We have
realized that we cannot concern ourselves solely with products
dealing with research. We also want to reach the practitioner
outside, the teacher and the school administrator. Significantly
enough, -we altered the original name the Educational Research
Information Center to the Educational Resources Information
Center, a change which reflects the change in our objectives.

Dr. Roger Levian, Rand Corporation,. Washigggoh

Dr. Levian has led a- project financed by the Carnegie Comm1331on
and-aimed at- 1nyest1gat1ng the possibility of using computers in
higher education,- One of the tasks of -the project was to.
structure the ‘sector "the computer in teaching". It was found
that a distlnctlon should be made between* )




. "Q

e

Questions Does not a system with a large central computer and

‘many terminals mean formidable telecommunications costs?

Levians If you use miltiplex techniques and let 20 teletypes use
a voice-grade line, the cost -is only 1/@0 of that involved by -
one time. There are also other ‘ways of reducing telecommunications
costs, €.8+ by means of mlcrowave technlques.

Qpestlon' CAI has been severely crltlclzegi;n many . quarters -

in the USA. How do you view the p0331b111t1es of developlng
of the computer? i

Lev1anz -I never use the term CAI, for many - educatlonallsts 1t is
Tike a‘red Tag to a bull. Many people see CAI as a way of present-
ing simple courses with’ a stereotypad programmed - teachlng material -
which only caters for- 1 1learning.: £o not-let-us- speak o
about CAI, let ts :spe ~ab fferent: ways of u31ng the
computer for teachlng P S d -
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Mr. Thomas Byrne, Kiewit Computation Center, Dartmouth -
College, Hanover

Byzne

In 1964, when we began to make use of the computer, we were
convinced that it was important for all students = and not Jjust
students of the natural sciences-and technology -~ to be able -
to control and programme the data power. This philosophy posed
two problems: how were we to introduce the computer for 3 500
students and how were we to create the financial resources
needed to do so?

. _We soon realized that batch processing could not be used because
. T this would mean 3 500 students queuing up in froni of the
’ computer with all the small jobs one could expect them to come
; along with. A better way of tackling the problem was to use a
i ‘ so=called time sharing system. The first time sharing system in
the whole of the USA was created here in 1964. The development of
good software was just as important as obtaining good hardware.This
; i was doné by creating a programming language, a simple language call--
' . ed BASIC which is now used everywhere in the USA and in other parts
of the world.

ot
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To induce the students to use the computer we made problem

solving obligatory for all newly enrolled students. Within

four years 80 per cent of the students were using the computer

in varlouS“connectlons. But one also has to convince the members

of the faculty. Indirectly they became interested when they

saw their students-solving more problems in a better way and in

a shorter space.of time than usual. The teachers themselves

began using the computer in their teaching, among other things

for CAI-oriented tasks. For instance, geography students were made

to learn cartographical symbols with the aid of the computer which

left the teacher more time for more important tasks. All the teach- i
er had to do was to says read chapter so and so in the book and run A
programmes 1-5. Then he could go on to present more important sub-

ject matter. In other words,the computer gave him more time for the
introduction of new areas.

' .
R WA R

In Dartmouth there are 150 terminals distributed between 25

buildings on the campus. During a typical day about 2 000 users

can check in on the system. Thanks to the large number of

terminals we acquired a surplus capacity. To prevent the data

1 - ' ~ ‘power lying idle we applied for and obtained a grant from the -

] ’ National Science Foundation. to spread the system in New England

to the lower school lévels (1nclud1rg secondary schools). There

are now five regional sub-branches which also cross the boundaries
into other states . The system is used by about 10 000 students. =

Our point of departure for using the computer in teaching was -
that the computer-aided activity should form a natural part of the °
te~ching process,as natural a part as, Say a library. In the case -
of the faculty members the availability of data power can give rise
to a so-called spin-off effect- in the form of increased research
because they do not have to apply for special funds to be able to
do research with the aid of the computer,

“1“}1“
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This research can then have results which gain the University
grants e.g. from federal funds.

This generosity on the part of the University regarding the

use of computer facilities is connected with the fact that Dart-
mouth received the computer free of charge from General Electric
as a kind of gesture of gratitude for our evolution of a workable
time sharing system. If the University had had to buy the computer
the costs would by now amount to some 1 5/4 million dollars.

As it is, computer costs now stand at no more than about 500 000
dollars.

We regard it as a factor of strength that the Dartmouth system -
is tailor-made for primary use within education. Another advantage
of the system is that it is subject to constant revision because
students and teachers from all faculties are continually using
the programmes. In-this way errors and inadvertencies in the
programmes are more easily spotted and rectified.

Off-the-peg CAI programmes involve certain problems. It is
difficult to make them so general that they do not need to be
adapted for use within particular sectors. We fiil that we are
solving this problem by letting everybody-who uses the computer
"tailor his own CAI material. Partly for this reason we are
running a special project, COMPUTE, in which the teachers produce
material for their courses with the aid of the computer.

As I have already indicated, certain lower school levels are
also included in the system. We are now-going to test certain parts
of Pat Suppes' material and adjust it to the time sharing system.

~ Questions Do you have a management information system at the
Universtity? ’ o

Byme: The President of the University, Dr. Kemeny, who is one of
the foremost experts in the data sector, is at-present assembling
a working party to try and evolve a management information system.
Kemeny hopes to be able with the aid -ofa mini-computer for admin-
istrative routines and the University's large computer (time
sharing) to create a model of the University's planning and admin-
istration with all the variables needed to forecast e.g. the
development of pupil numbers and so on. In this way he hopes to
find the answers to many what-will-happen-if questions. Even now
the 'computer is being used to forecast how many of those enrolling
in different courses will complete them. For instance, the computer
is being used in the physical education sector to analyse the possi-
bility of wimning against other football teams (believe it or not).

We are also contemplating the idea of using the computer to envolve
a selection system for applicants to Dartmouth, Yale and a number
of other universities sharing the same catchment area. The main
component of the system would entail evaluating the applicant's
preferences and informing him of his prospects of being admitted
to. the universities included in his list. This could be termed a
form of study and a vocational guidance.

2
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"COMPUTERS IN SCHOOLS" (DIS) - Pilot Study 2 ‘.

Background

It would be difficult to overstate_the importance of computer -
S techniques in commerce and industry and in public administra-
tion. Although it was not until the 1950s that computers began
to ke used seriously, computer techniques have already come to
dominate developments in a wide variety of social sectors. No
single aid or invention has ever made such a_ swift impact or
led to such far-reaching transformations.

One large and important field of society has been relatively
unaffected by computer techniques: schools and the educational
sector. Our national school system comprises 1.3 million pupils,
. ) 100 000 teachers and 5 000 schools and has -a total budget of
! . about Skr 9 billion. Accordingly it 1s, somewhat surprising that
greater use has not been made of computer techniques in this
sector, for the rationalization requirements which have been

: ’ techniques in other sectors are also evident 1n the field of
education.- However, there is a great deal to suggest that com-

within the near future.

Since the end of the 19508, experiments and research have been
. in progress witnin the sector which for the sake of simplicity
) . can be termed 'nomputers in schools", in Swedish "Datorn i sko-
- lan (DIS). The computer activities concerned are many and varied
- and affect a wide variety of sectors in the educational system.
Computers have been used in schools in-England, Germany, Japan
and Sweden too. A preliminary account of the uses to which
computers have so far been put has been given in Pilot Study
no. 1-(9.12.70) and in a report on a study -visit to the
U.S.A. (15.12.71).
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The purpose of Pilot Study 2 is as follows:

1 ) to provide a survey of the use now being made of
- computers in schools and education

2 to evaluate the experience gained

3 ‘to suggest action to be taken

the decisive factor in the introduction and diffusion of computer

puter techniques will also bé utilized in the educational sector
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" The above division is only tentative. No hard and fast lines

can be drawn between the different areas of application. In
certain American CMI projects, for instance, the computer is
used both as an educational aid and control member (for marking,
registrering tests etc.) and as a teaching aid (computer-assisted
instruction). If the computer is used for simulation support
this may concern sector 2.1.1, but similation also occurs in

CAI (sector 2.2). Ultimately it is to be expected that the same
computer (mini-computer/terminal) will be used for many different
purposes in schools. At present, however, some form of division
remains a practical advantage, among other things for the sake
of simplicity and convenience of arrangement.

Summary1) _concerning the use of the compgter for purposes of
school administration

Within the DIS sector 4t is above all the instructional use of
the computer that attracts attention and large research: grants.
Yet in fact the computer is mainly used for administrative
purposes. For some time now extensive work has been_in progress
in the U.S.A, oﬁ the use of the computer in school administra—
employ the computer as an aid. The work which is being done
entails the construction of local computer systems as well as
computer networks. The bulk of co-operation in the latter -
respects centres on the hardware, but in many quarters there. )
are also plans for co-operation regarding software and systems.

Both in Chicago and elsewhere in the U.S.A. where the computer
has been tested as an administrative aid in schools, an optimis-
tic view is taken o“ the possibility of harnessing computer
techniques in this context even though it is as yet hard to
establish any financial savings resulting from the change-over
to computers.

So far relatively little experience has been gained in Sweden
within this sector. Such experience as has been acquired to
date; e.g. in municipal schools for adults, where pupil, teacher
and student grant registration together with various other
routines have been computerized, has been favourable.

One prime condition for the utilization of computers in school
administration is that highly comprehensive planning and ratio-
nalization work must be feasible at low cost. We know from ’
industry and commerce that the introduction of computers in a
firm has not invariably resulted in greater efficiency and .
lower administrative costs. One survey shows that only in
about 40 per cent of cases can firms eStgg%igh direct ration-
alization savings resulting from the adoption of computerized -
administration.

1) The Swedish report gives sector-by-sector summaries of the
utilization of .computers and the experience gained thereby in the
USA, Sweden and some other countries. Space will only permit the
inclusion of the summaries in the English edition.

o




Summary: the computer used in information and documentation .
systems ] - - ' —

3
3

Computerized information and documentation systems have existed |
for some Years e.g. in technology, medicine and communications. 3
In the educational sector too, a large system, the American . !
ERIC, of international importance has been built up. The services’

of this system are utilized in Sweden, among other ccuntries.

The LIBRIS system contains the embryo of a common computerized P
information system for Swedish research libraries. The possi-
bilities of international co-ordination and co-operation will

be kept under observation.

There are plans at international level for the development of
two wide-ranging IoD systems - UNISIST and EUDISED. The first
of these is primarily intended to cover the natural sciences

and technology, while EUDISED is planned mainly to focus on

pedagogics. N
Tue IoD systems, which to begin with were exclusively retrieval-
oriented (comprising indexing and. "abstracting”), have now been

~ developed with a view to analytical processes (the ‘dissemination

and utilization of knowledge)

b

This sector has great development possibilities. There is every
reason for closely following up and in every possible way suppor-

 ting the initiatives taken within it.

Sumry: the commter as a,calculator

In most ‘parts of the world where. the ‘computer has begun t6 be
used purely as a calculator, pupils have been given an intro-

~duction to computer techniques and in some cases computer
training as well. In many cases this instruction has also in-
cluded training both teachers and pupils in the rudiments of

- compiling a computer programme which can then be used for
calculation purposes. In some cases this instruction has been
taken one stage further to include certain elements of drill
and practice exercises.

Pupils who begin by using the computer for calculation purposes
accumilate a knowledge-of computer techniques which can later

" be used in variovs ways, be it in calculation tasks, simlation
supnort -or computer-aupportod teaching prograulnes.

We therefore have very good grounds for auppoaing that the com- .

puter will come to play an important part as an aid to calcu- -
lation-in teaching, especially in ‘technical subjects, mathemat-

ics and other subjects requiring a great deal of “calculation.

The main need is not only to develop programmes suitable for

use in schools but also to integrate these programmes with : !
teaching generally. Teacher training is another task to which

; & great deal of time and attention will have to be devoted.

—d
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Conclusion

The National Board of Education should initiate experiments

to test the potentialities of the computer in pre-eminently

technical subjects, mathematics and physics. Experiments at

grassroots level should be aimed at eliciting answers to the
following questions:

a) Which subject sectors, subjects and subject items are of
such a kind as to make computer equipment of the utmost value
to pupil and teacher? .

b) What kind of software is to be used (ready-made programmes,
programmes provisionally compiled by the teacher, simple prac-
tice programmes’ produced by the pupil)?

c) How is the computer to be integrated with the subject
(a practical and pedagogical problem)?

"~ d) How are teachers to be given further training and how are

pupils to be informed?

Summary: computer-supported simulation

The use of the computer as a support for_simulation and games
can be said to have had good results in the U.S.A. and else-
where compared to-the results obtained in other school sectors
of application. In the teaching of economics subjects the com-
puter 1s already to be regarded as: a necéssary aid which -helps
to enhance both concretion and pupil motivation. The computer
1s used in this connection 1) to store information which is
used for subsequent decisions, 2) to analyse portions of this
information as required, 3) to produce simulation models giving
the pupil a'more concrete insight into the decision situations
which frequently confront e.g. the manager of a ‘firm.

) I { 'f , An‘ i/ ) L ,4,,;‘
The advdﬁiages%btigggﬁﬁggéized similator modeis are e.g. that
they enable the pupil=1) to familiarize himself with the situa-
tion that arises, 2) to take decisions on-a relatively realistic
basis; 3) to perceive the consequences of those decisions in due
course, 4) to make further.decisions on the basis ¢f this per-
ception. One often neglected advantage is that the computer

‘makes it possible for the pupil to obtain a pattern of action

which he can follow in spite of the abundance of variables.

Other advantages offered by'éomputer simulation and computerised
games include the following: '

1. Parts of subjects which today are pre-minently theoretical
and are often presented in the form of descriptions, lectures,
instructional lessons can be concretized in such a way as to
enable the pupil to see now different -structures are built up,
how different quantities of data create trends and how he can
take and see the results of certain decisions in the light of
selected information. . ‘ -

:
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2, Computerized simulation gives 8 similtaneous practice
effect which is often lacking in the ordinary lecture or
classroom situation.

3. When pupils are presented with relevant data and then
placed in a situation where they have to make decisions,
a high degree of motivation is created for their studies.

4, The pupil can work through the computerized game regard-
less of time and the availablilty of teachers.:

T
Computerized simulation also provides an opportunity for
practising a species of time-compression technique, 1i.e.
a method whereby the pupil can telescope the time elapsing
between two decisions. Thus the decisions which have to be

" taken by a-managing director over a period of 20 years can

t

be reduced to four hours or less with the aid of -a computer.
The time compression technique is often part of the simulation
method and is used e.g. in connection with agricultural .plan- ,
ning, in environment conservation and in other.sectors. -An
experiment predominantly concerned with time-compression tech-
niques-is now in progress at the University of Michigan, where
experts are being taught how to ‘evaluate training programmes,
school forms and systems. In other words, an attempt is being
made to investigate and if possible, predict the value of a
certain instruction. The aim is to evolve by simulation certain
methods or alternatives which are most suitable for the solu-
tion .of a particular. problem. -

4

The computer provides the pupil with an opportunity of dealing
with very complex relations which can include hundreds of
variables and which he would otherwise -have no change .of
working on. Computerizei simlation and computerized games can
be regarded as a key or test sector of the educational potential
of the computer. The experience gained so far is highly prom-
ising and on these -grounds alone one can even go 8o far as to
say that there is a future in the hidebound and much maligned-
computerized instruction which instead of utl lizing this tech-
nique has often been occupied with presenting the pupil with

a gobbet of information at a time and then -asking questions
and letting him give short answers. Computerized simulation
hariesses the potential of the computer in-a completely dif-
fer_ent way from so-called computer-assisted 4instruction.

Conclusion o .

Educa.tiomliste who have tested computerized simulation or
computer-supported games have been highly favourable in their
pronouncements. Computerized simulation.is viewed practically
unanimously as a sector with grea.t development. potential.

: the conmter as a

Thie is a difficult sector to define. 'i‘he oonputer activities
involved are not peculiar to it. One of ‘the commonest terms,
CMIL. (Computer Managed Instruction) is highly ambiguous. Some
American projects, e.g. the FLAN proJect, use the computer

»y
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~ vidualizing instruction. There are good grounds for saying €

merely as a feedback device which teachers and pupils can
use to find out the pupils' test and examination resluts.

The computer is also used to provide curricular instructions,
directions and aids, teaching materials and suchlike.

In the PLAN proJject pupils are-to work with conventional and
commercial teaching materials which are not computer-based.
The IPI project also includes the above mentioned elements but
combines them with computer supported teaching, i.e. the pupil
is also given courses and material via the computer, including
material specially constructed for the pupils taking part in
the experiment. In the latter case elements of CAI (computer-

assisted instruction) are also included.

The advantages which are thousht to accrue from CMI are as

-follows:

l. Many time~-consuming administrative and informative routines
performed by a teacher in the classroom and outside it can
probably be reduced or simplified through CMI. -

- 2. The pupils' motivation for a subject is increased by prompt

feedback, i.e. giving them the results of different tests and

. at the same time letting them know what more they should read

to improve their knowledge, remedy their deficiencies or deepen
their understandins of a subJect.

3. CMI gives both teacher and pupil a-better chance of indi-

that teachers today have neither the time nor the administrative ~ %
resources for more differentiated or individualized -_.nstruc- :
tion)learning in-the classroom or~outside it. -
F *{ h
4, Another advantage of CMI is that the teacher can immediately :

in certain computer tests. Thus he can revise- certain items,

- give certain.pupils extra training and so on. Certain educa-

tionalists are of the opinion that CMI simplifies goal analysis. :
Others,however,are more critical and feel that goal analysis S
conducted With the aid of CMI is liable to attach undue impor-

tance to purely cognitive goals. This would give goal ‘analysis 2
an unwelcome cognitive ‘bias, - - .

There are, however,'considerable difficulties.to be overcome
within the CMI sector. One such difficulty lies in deciding ¥
what data concerning the pupil are to be included in an indi- =
vidual system of CMI character. Thus certain experts feel that

the data built up within the CMI system and consisting of test -

data of various kinds are sufficient. Others contend that data -~ 7
concerning the pupil's socio-economic. background and his mental - )
and emotional maturity should-also-be includ~®> But it is very o
difficult, for reasons of discretion, for data of this kind to- o
be included. Owing to our inadequate insight into the. teaching !
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and learning processes, it is extremely difficult to produce
a tailor-made system and assume that the pupil wiil be able
to cope with a certain type of performance or with particular
tasks or test items. It is even asserted that this prediction
of the next step to be taken by the pupil is in itself a majcr
problem, : .

CMI is not thouglit to work very well unless certaln conditions
-are-satisfied:

Teaching in the classroom and outside it must have been care-
fully planned and this can only be done in the form of a de-
tailed analysis of what is included in the teaching concerned,
i.e. the items involved, the methods and teaching materials
that are relevant and available, and the capacity of the pupil
category in question for independently coping with certain
tasks. CMI presupposes a knowledge of what ought preferably
to be presented in the classroom together with other pupils

- and what tasks are of a more individualized nature. By all
accounts the CMI system constructed mst be tailor-made to
suit the pupils and -the instruction involved.

Cchputerized nnrki_ng or optic’a.l’ reading with the aid of a com-
puter can be seea as a subsidiary sector of CMI. This form of
computerize.tion can involve the administration of certain tests
-to the pupil. The computer then registers tae pupil's answers,
marks them and works out the score. On the basis of his answers,
the pupil is given a diagnosis of his knowledge at a particular
moment . ‘I'he test mey be of a preliminary or diagnostic nature.

One- quite promising venture is the so-called sequence testing
which has been tried -out:-at F.orida State University. In this
form of testing the computer 1.ogramme takes into account not
- only the answers previously given by the pupil but also the
degree of certainty and knowledge exhibited by him. The com- -
puter also registers answering times and the pupil is offered
a certain test item in the next. step based on his previous
item. . .

'I'his cen -mean that a pupil who answers very quickly or very
. . well is given a special test item. It can also mean that a -
" pupil who answers correctly and rapidly all the time is given
-a smaller number of test items. In this way the test stage or
test can be abbreviated. This sector should be amenable to
considerablé development.- Sequence testing is an extremely
interesting aspect of developments in the field of computer- -
pssieted-inetruction. )

The experiments ‘conducted in the U.S. A with comter-besed
study and vocational guidance have -above all been aimed at -
making: the pupil more motivated for. the question of choosing -
a career and at the same time giving him-a real chance-of
independently appraising study altersztives and occupational
sectors.’ rIt has aleo enabled him to familiarize himeelt‘ with




more sectors than would be possible in the  time allotted to
conventional teaching. The results so far are promising.

Conclusion

The National Board of Education should encourage and initiate
research and development in this sector, especially as regards
computer based study and vocational guidance. It is extremely
difficult to keep the factual content of study and vocational

guidance material up to date. It is also difficult to supply

all pupils promptly with correct study and vocational guidance
‘information.
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The proposed pilot survey shouid therefore be made to include
an inventory of current problems connected with computer-based
study and vocational guidance.

Summagx comggter-assisted-instruction ‘CA;}

- . 0f-all—-the subsidiery sectors‘considered in this Pilot Study
CAI has -involved the-largest number of experiments and the
heaviest research commitment. Most of the grants awarded in
the U.S.A. for computer—based experiments in the educational
sector have gone to CAI., In spite of the broad range of in-
vestment in research and development, many important problems
still remain to-be solved. Thus,no computer equipment is at -
/ "present available at a. price whica- schools can afford. -
One often hears*that the potential resources - of the -computer
have not been fully harnessed in CAI programmes. The programmes—
.veloped for the computer have not differed:very -much as
regards coutnnt and disposition from those already presented
via simple teaching machines. The criticism formerly levelled
against prcsrammed instruction for not being well- integrated
with »~ther activities in the subJect ‘concerned can also be
" app-ied to CAI. The importance of -a very careful choice-of
sections, items etc. with chara%teristics rendering them
suitable for: presentation and learning via- computers has been
. stressed in many quarters. : -
None helesc ther. is every ‘reason for high hopes e. g. reg.*ding
. theCmIexperiments included in-the<PLATO projJect at the . -
‘University of- Tllinois. -Don Bitzer,.the ‘PLATO proJect leader,
has proceedcd.on the assumption that CAI (or as- ‘he terms it
~ CBI/Computer- Based Instruction) cannot-be utilized within the-
educational sector until a ‘radically simple, inexpensive .and-
rel‘ehle pupil- terminal ‘has beer - developed. -Another positive
trend: 1s that ‘many researchers aave now realized the importance
of -a careful choice:of ‘pupil category, subJect and- subJect -
section for the application of CAI. S

Conclusion ,'{,51 :f;—‘ f,if'”j', S e 7

- Technically speaking, a simple and inexpensive pupil terminal
with CAI screen and sound equipment has yet to bg developed:
Pedagogically speaking it ‘still remains to develop CAT programmes

) utilizing the potential teachins resources of the computer. -
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3 Computer education

) The rearon why computer education has been broached in this

o ! contexi. *n the first place is to be found in the possibilities

of combined utilization of computer equipment, systems and

software and the interchange of computer activities and computer

experience that could occur betwzen co- wuter education and other

computer activities in school _

The rapid technical deVelopment of mini-computers together with ST

greatly reduced prices (an annual reduction of between 25 and ;
50 per cent is said to be likely) makes it possible for computer
equipment to be used .for computer orientation e.g. in the tech-
nical line of upper secondary school. In ‘this way a bridge can

be thrown between computer orientation and computer-managed
instraction, e.g. by the utilization of the computer as a
.calculator or as an aid to simulation and games.

3.1 Computer training

i At preeent computer training is vocationally orierted and takes e ] [
the form of a higher speclalized course for programmers and o I
systems men. This course 1s held at about fifteen upper secon- . = )

" dary schools. This training is in need of extension, in the
first instance so as to include real-time-techniques. 'This in .
turn raises the need for terminals/mini-computers for instruc-

) tional purposes. If such equipment were to be acquired for

- upper secondary schools, computer equipment cculd be shared

- : by the various da.ta activities occurring in sohool':.

3. 2 - omputer orienta.tion

. L ) Pureuant to the 1etter of -30.6.71 from the King in Council,
— % internal working party has beer set up at- the National Board
-§ - of Education to investigate the’ appropriate manner in which -
computer orientation can be designed in comprehensive and upper ,
secondary schools. The working party is also -to arrange for the ‘ .
" ‘compilation of syllabi “and more: detailed instructions.for-the . - - ’ R 2
conduct of computer- orientation. Experimental aotivities -will - . -
probebly be proposed for teeting syllabi. ) o

= 'The experiences ‘reported by Swedieh echoole whioh ha.ve used : -
~ __computer equipment reveal that the computer is extremely ) - N
- useful for calculation tasks: and simulation- oupport An tech- = - P
nical and seientific subjects. -Experience-of the use of the .
TR compu‘,er as a calculator in combination with computer orien-
R . b lion will be derived froin the Joint experimental- aotivity :
T begun ‘during the autumn b, the-City of Stockholm- Eduoation ) - .
Authority e.nd the Nationa.l Boerd of Eduoation. . = N S

e Y




. 4 The potential 4pplications of the computer in -
Schools - summary

, . So far only limited use has been made of computers and-com-
¢ : ) puter techniques in schools. Computers have been mostly
’ i employed for purposes of school administration. Many school
districts in the U.S.A. have computerized the registration - - ' ' v
of teachers, other school personnel, pupils, merit reports ’ -
etc. In Sweden it is mainly municipal schools for adults
that have computerized certain registration tasks. Planning
and administration in schools today are in great need of
rational-aids. There would appear to be good-prospects of
computers being used in school planning and administration
with a view to rationalization. -

A A L L

LS

H For some years now, computer-based information and documen-

’ tation systems (IoD systems) have been used in technology,
medicine and education in ‘- he U.S.A., Sweden and other ) .
countries. The Swedish LIZRIS system contains the embryo of "
a:common computer- based information system for Swedish re-
search libraries.

oy o o

The computer already plays a certain part in teaching as a
calculation aild, especially in the case of technical and
~ scientific subjects requiring extensive calculations. The ) =

¢ computer used as a calculator is regarded in the U.S.A as- .
' an indispensable aid in higher education. Computer-supported B

gamec &nd comggteerased simulation are another sector which

can display promising results and which evinces- great develop-
! ment possibilities. - o =

; B .‘__3
- / The computer used as -an e ducational sugpgrt and control n aber

-is thought to offer help in time-consuming administrative and
. informative routines which are often incumbent on teachers,
N - but there are. certain difficulties that will have to ke over-
: ) come before the computer can play a more importaht part.

- - One interesting sub=secter is study and vocational guidance,
S B where relatively promising results have been obtained using

R . computer -based systems. At present, using conventional methods, '~
B ' o it is difficult to give all pupils correct study and vocational—
s - - guidance information. Computer techniques may prove extremely ; -
) : ’ helpful in this respect. T ]

| 2 o Moet experiments within the DIS. sector have been concerned

‘”2 — : with co gggter-assisted instruction (CAI) One frequent criticism E
o _ has been that:_the potential resources of . the computer have not

yet ‘been harnessed in CAI. New-attitudes are. gaining ground,
‘however, and the University of Illinois FLATO project, among S
Bl others, shows a certain amount of promise for the future. o

N _

"As regards the teach;ngrof computer techniques (computer iny
- struction), a new form of “raining (instruction in real-time. . =
T programming) is needed in computer trainins. This in turn 1 E

,4-::"'

*
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calls among other things for terminal equipment. The prime
requisite for computer orientation in comprehensive school
and upper secondary school 1s syllabl and more detailed in-
structions concerning the organization of teaching. Access
to some form of computer equipment is also desirable, partic-
ularly in upper secondary ‘schools.

6 Measures proposed

e

Computer techniques are developing at increasing speed. Com-
puter capacity.is increasing at the same time as apparatus

1s becoming less bulky (mini-computers) and prices are falling
/ steeply. This trend will probably result in computers becoming
" a standard item in the educational sector within the near
future.

T ) L

It 1s therefore high time that the National Board of Education
began to grapple seriously with the problems which will fairly
soon arise when -computer techniques begin to be harnessed on
a large scale ior both administrative and educational purposes
in the school sector. There is already an urgent need for the
accumdlation by the Board of a fund of know-how in readiness
for th§ probably revolutionary changes that the increased use
of ‘the jomputer will entail.

Ten.years' American experience in the DIS sector with a ‘commit-
ment of several hundred million dollars has falled to produce
the resu’ that were hoped for. To a grcat extert this is
because -.. -.lopments havé moved too qQuickly in relation to
technical e: .ipment, costs. etc. and because the computer has
,been used in an excessively conventionang_mer, 1,e, as an
‘aid, without utilizing its potential- resources and without
applying it to the special tasks existing in schools and the
educational sector. But the main cause would seem to lie in

*—dtffuse, unco-ordindted experiments with no central body to.
co-ordinate the various proJects. ) S

The National Board of- Educa.tion, together with the two associ-
ations of local authorities should therefore act on American
experiences as eoon,,us..pnuihle by tackling the entire range

- of-problems arising wheén - efforts are made to utilize the com-

" puter for several different purposes-in individual schools -
and types of schools with different sponsors which can. nonethe-
less pool computer regources and ‘experience. The Board ahould
endee sour- to direct. developments 4nthe DIS sector and to do_

—— - 80-together with-the. ~associations of- local authorities, who -

- for obvious reasons are bound to be- the main interested party

o with regird to the local and regional da.ta activities which

can- come into queetion. R -
. :,,Together with the aesocio.tione, the Board should initiate a
pilot survex to provide a more: concrete—inventory -of- activities

. ~in-school - edminietra,tion a.nd teﬁachingi which .can be successfully
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_computer- techniques ‘and their effects and they must therefore -
‘be given in-service training on the subJect This is particularly

85

computerized. The pilot survey group which it is thus proposed
to set up should also investigate the practicability of model -
experiments in a particular municipality. If such experiments
are deemed practicable, the project group should also complle
suggestions for experimental activities (model experiments).

The proposals put forward concerning an investigation of the
utilization of computers in the study and vocational guidance
sector (see item 6.2) should be borne in mind and if possible
incorporated in the pilot survey.

Other measures may also be called for on the strength of the
pllot study. -

As regards computer orientation, pursuant to a letter from the
King in Council dated 30.6.71, an internal working party has
been set up within the Natiomal Board of Education mainly for
the purpose of drawing up_syl abi and more detailed instructions
regarding computer orientation in comprehensive school and upper
secondary s hocl.

In this connection the DIS group feel that particular emphasis
should be placed on the following:

Consideration should be given to the possibility of pooling - -
computer -equipment.. In view of the exceedingly rapid pace of

technical development in this sector, it is reasonable to - - . L o
suppose that mini-computer equipment which is quite expensive S ‘ o
at present will come within the course of a few years to,occupy S » S
the same price class as-electronic calculators today. Apart

from administrative and purely instructional tasks, it should

~also-be possible to use the same-equipment for computer orien-f

tation. It 1is extremely important for oppertunities: xor~poolink
computer resources in schools and municipalities to be taken, ; o
especially in the early stages. The pilot survey proposed above ‘ . e
must therefore be planned in such a way as to shed light on - - .
thése matters. - - . - o

—y - &
One of the- maJor problems in- computer orientation concerns the
in-service training sector. At. present both comprehensive school
and upper secondary: school teachers have little knowledge of-

true of mathematics, physics, electricity and civics teachers LR o
in upper secondary- échool, who need to_be given comprehensive ] N e
in-service training to- enable e them to teach their ‘pupils about ) B
computer techniques,,Suitable in-service training material will -

g **also ve to be developed The National Board of Education o f% 'ii—q
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6.1 The project "Computers in the School Municipality"
- draft project plan .

Background
So far computers have been used experimentally in schools for
a host of different tasks. The following sectors of application
- were emumerated in Pilot Study Report 2:

H

1. :‘; — The computer in administration and information %é
1.1 f g chool administration e
1.2 information and documentation systems b
2. The computer in teaching ‘ ) i
2.1 Computer-supported instruction
2.1.1 the computer as calculator - computer-supported V ‘

s* rrulation )
2.1.2 as an educational support and control member , ’
2.2 ) / computer-assisted instruction (CAI) .

It is emphasized in many connections that computer techniques
ha.ve been found to require heavy personnel and material invest- R
ments. 'Ihis should be a major consideration within the “school .
secton,._forpcompared"to a firm or enterprise about to introduce . -
—— computer based systems, schools and the educational sector “ .
"present what from the point of view of computer systems isa_ . : .
rather complex structure. Moreover relatively little experience
has so far been 5ained of the use- of computers in schools. T

One mndamental condition for the successful utilization o,f.im —
‘computers in the 'school ‘sector would therefore seem to be & _
carefully study together- with comprehensive ‘planning of the -
-sector in which it is proposed to introduce computer based
administrative or instructional- systems.,’l‘his ‘study- should
also “include an investigation -of: the possibilities of computer
resources used in-one:sector-also- being ‘applied to another,

i e. of bridging the “gaps between sectors. - i

*“"me *basic idea of bridging the gaps betwcen differen+ sphores ' - Lo
of application is an important item in-thé proposals for - ) : -
‘experimental activities with "Computers in the School Mmicipal- _ - ' 2

y"‘outlined below. - T e ] o . : - y

- Summar' of ‘the motives for ~the pro.ject "Comggters in the S
: :'Schoo ci&itx B : B

l.' A?Experience of the administrative utilizstion of compute e - = c
“ina- school uunicipality is of interest to- all school muniu.p - ] S
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2. Experience of the computer as an aid to teaching, i.e. the
educational role of the computer (e.g. Jointly with the util-
ization of computers for administrative purposes) is of the
utmost central interest.

- r
3. The introduction of computers in the school municipality
also has a bearing on information to teachers and pupils
regarding computer techniques. The National Board of Educa-
tion is increasing its commitments in the field of computer
studies or corputer orientation. Experience of this imple-
mentation of computers will be of value to the entire DIS
sector.

4, A large number of municipalities and computer firms have
expressed interest in taking part in projects in the DIS

sector. Projects conducted independently and without- any co-
ordination are liable to result in separate computer systems
which are not even partially susceptible of general application.
Great importance must be attached to the initiation by the
National Board of Education, together with the associations

of local authorities, of experiments. leading to generally -
-applicable solutions. .

Aim of the project

The aim of this pilot survey is to decide whether computer |
‘techniques can helip to effectivize and rationalize local
school administration activities. and also to determine which
routines can profit by using the same or parts of the same-
computer capacity. These may include certain tasks of school -
administration, e.g.- teacher and pupil registration, and
certain pedagogical activities, e.g. within the study and —

- -vocational guidance sector (see item 6. 2), computer-supported

similation etc. The computer activities investigated should
be such as can be said to be of gereral interest Typically
1oca1 elements should be avoided - : -

A pilot survey due to begin during the spring -of 1972 willi
’investigate the possibility of experimental activities to

. test the following working hypotheses.

The introduction of- computer based systcms will mean. - -1

—

1. Better information retrieval for planning and administration

2. Greater efficiency‘in school administration

3. ,Better resources for,the individualization ‘of instruction




88

Pilot survey

’ The pilot survey due to begin in the spring of 1972 will

- investigate the conditions fci* the utilization of computers
in a model municipality (suitable population 70 000 -
100 000). e

oo

The aim of—this-pilot survey 1is
to describe problem sectors
to describe possible. rationalization measures

to-draw up a cost estimate:

e M R RR o}
Y
)

-With a view to‘a possible implementation on a larger.scale, )
the model experiment (main study) will also provide a basis £
on which to decide, among o*her things

i  “~1%» To what use the computer can be put by the school municipal- - g o ‘
S ity in school administration and- pedagogical administration. ; ’

RN -2. 'The potential use of a mini-commter/ternﬂ.nal in school ] - . : o
: 3 and in the municipality. - o ] : - o

o - % 3. The importance and value of access to a mini- compiter/ter- )
B/ B ] minal for computer training and’ orientation in comorehensive — =
‘- - - school and upper secon.iary schcol. S -

-

-T2 4. - The importance and value of access to a mini-computer/t»r-
g minaL for in-service computer training for teachers. e e
£

Basic outline of themproJect 7 o T

!
L

The pilot su.rvey designed to investigate the possible use of - ) -
computers is being jointly conducted by the ‘National- Board of - - ] R
‘Education and the associations- of 1ocal authorities. A special e - « i

_ working party, "the pilot" survey grouo is being set up : : :
(composition ete.. overleaf) , ) e E R s e

I
Mowowd

o E One of the ‘tasks of the pilot survey will be to determine the

"~ E _ practicability of a model experiment in the murfcipality. If -
= 1 such an experiment is found to be practicable, - project -

=2 B _group will go on to-draft a plan of experimental-activities - - [

BN ERESA (model experimente) ‘As the ‘main study proceeds, further = . o R . -
. - & decisions will be- successively “taken concerning the design B - T - =

- . and possible continuation of the experiment. L - 7 " —— ' - :

i
w ;hhwm"‘.\

heund b g vo gl
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Rough time schedule

Pilot survey ) spring term 1972 - autumn term 1972
Design of the experiment autumn term 1972 - spring tz.om 1973

(main study)

-

Commencement of model
experiment (on a limited
scale)

Model experiments (full autumn term 1974 - spring term 1975
-scale) S

Revision of routines,
evaluation

L Follow-up, final report, autumn term 1976-- spring term 1977

decision

Project organization .

The'pilot survey. is ‘being conducted by a project group, "the
pilot survey group", comprising planning, systematization and
educational expertise.- ‘The pilot survey group 1§ being nomi=-
nated by the National Board of Education-together with the

associations of local authorities. The work of the ptrof'sur-'f

vey group will be directed and accounted for by the DIS group -
together with representatives of the associations of local

authorities and the National Office for Administrative Rational-

ization and Economy. - o

Theiquestion of a new main study and a new:project—organizetion -

will be determined by the National Boarc of Education and the
associations of local authorities in the light of the results

_of the pilot survey.

[

It is important for the pilot survey group to take note of

activities-in the DIS sector which are in progress elsewhers

(e.g. at-the National Board of Education). Thus matters con--
cerning the use of computers for information retrieval e.g.-

in central and local _planning and administration come within
the ELAN and “INFO spheres of ‘operations, so that the work of

the pilot ‘survey group should be -made to tie in with”sur%eysyi"’"
~at present being conducted by those working parties.

,Assuming that the pilot survey group recommends a main study

within- the- sector, -guidelines and more specific directives

'—for a model experiment will be drawn:up by the DIS group in

collaboration “‘with the- -associations of local authorities and

‘the National Office for Administrative Rationalization-and = -
Economy. The DIS:group will also put forward proposals re- -

autumn term 1973 --spring term 1974

autumn term 1975 - spring term l976

- o

garding- “the- composition of ‘a project group snd steerdﬁs commit-
_ tee for the main study (model exneriment) : e

L 70nce practical operations begin to be established in a 1argc =
,,number of schools, it is of the ztmost importance for the

[ B R

|
I

I

phl
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hardware to be sufficiently uniform to permit the use of the
same programme ware., A strict centralization of development
work and purchasing is thus called for. The National Board

of Education, the associations of local authorities and the
National Office for Administrative Rationalization and Economy
- should be given a deciding influence in this decision process.

~

Costs

At present only the costs of the pilot sixrvey can be accounted
for. The pilot survey is expected to require about six months'

work.

6utside personnel:

school administrator 6 personnel months x 7 000:-

planning,expert )
systematizat ion

expert ) 6 personnel months x 7 ,000:

study and vocational
guidance expert .
(see item 6.2)

Lkp

tmvei' -expenses

JE Y

miscellaneous costs

10ne of the aima of the atudy and vocationu guidance (shortenedc

6 personnel months x 7,000:-

K personnel months x 6 000

. i472,000:--

42,000:- T

B

B '24:000:- - r*j"

1501 000; -

- 10,000:- -
- 15,000z

" Total Skr  211,000:= . . -

syo) “programme "is to give pupils. allround- ‘objective- information on
educational opportunities, ‘working life-and “the labour- market

and to teach them to- make-eritical: “and- independent ‘use -of - tn.is L o

information in-choide sit:ations during their school -careers -
and mbscquently. ‘This material is: “very extensive and varied

tered e g.i

-in character and- considerable pedagogical problems are- ‘encoun~— - -
in the teachingfoﬁ decision techniques. Efficient'—;a o
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A w-—_.sources of information etc.

individualized instructior. in this context presupposes an.
abundance:-of teaching and guidance time, often more than

is feasible in present-day conditions. This makes it natural to
consider whether the capacity of the computer for providing
immediate ard comprehensive information in large quantities

.and for presenting sectors of information in varied combina-

tions could not be utilized by pupils, teachers and counsellors.
In the U.S.A. favourable experiénce has been gained of the use
of computers in the syo sector. We -therefore propose that
closer consideration be given to-the following project sugges-
tions. — -

-

~The computer-as an individual aid for irZormation . concerniqg -

work tasks and working cénditions

One of the aims of vocational guidance in schools is to teach
pupils to locate, analyse and assess information concerning
different occupations and educational opportunities in relation
to their own desires, interests and aptitudes. To this end
efforts are made to start with a discussion of different types
of -work tasks- ("occupational functions")-occurring in various-
combinations in different occupations and of working environ-
ments end spheres of activity. See-e.g. Fb SYO 2b; "Choosing -
. for Yourself". This méans among other things that pupils should
be actively “trained in: formulating individually r~.evant. "search
questions" and making use of various kinds of careers informa--
tion. Different kinds of training booklets: and other teaching
materials are used for this purpose - see e.g. the work brochure
"Teach Yourself to Choose Vocational Practice". - :

The sourc e material containing the facts used for this purpose
is very large -and consists of many - publications -offering -
differ.at . ..rds of information and emanating from iifferent-
publishers. The basic material consists of the- Labour -‘Market
Board's - publications Swedish Occupational Cyclopaedia, Your
Job. and Your Future, and Erp oyment -Information together with
i nformative publications on educational and training opportu--
- nities issued-oy the:National Boerd of Education and other:
organizations. Other kinds of material, e g. from firms and-
trade- organizations, ‘are also-used. This' means that information
retrievalTwhich is often’ conducted in the form-of. group work,

- can take up a- great deal of the pupils' time, in additisn to

-which: teaching and the above ‘mentioned skill of-formulating
meaningful "search. questions are- bound to be more illustrative
than comprehensive. S e s oo

B ,.‘-»

-
e

Accordingly there may ‘be good grounds ~for an investigation of -
the extent to which & supplement {to the literature in the form-
of- commter..based mterial’coulcif simplify teaching by giving

rapifd answers to pupils* questions...co ct references to Th e

et e e S

APPRURVNPTR AT




The computer material and-its utilization .

Basically the computer material would be organized on the same .. _ .
— lines as in documentation work. The items would of course be .
occupations and educational cpportunities described by several
concepts, e.g. occupational function, sphere of activity,

working environment, educational level, labour market character-
4stics. By formulating individual search questions in the con-

cepts included (variables) under the teacher's guidance and

testing them (individiially or in groups) in the computers,

pupils could.rapidly otbain and-compare different groups of
occupations and also obtain references for further information.

Anticipated effects -

; The use of computers could make for greater individualization o
i © ° of instruction to suit the interests and ability of the pupil - ,
’ and it could also facilitate a moré exhaustice presentation of- : ‘ E -
miterial. It-would- also relieve the teacher of a great deal of - .- .

—pure fact collection- and material “xandling, thus enabling him - . B

to concentrate more on the fundamental task:of teaching pupils - ) o -
i how to put their questions regarding the choice of studies and
occupations. An experiment in this direction would result in T S
a general increase iin pedagogical ‘knowledge, - since it concerns : . - d
a concept formation: 1earning which differs somewhat ,from s - ' -
ordinary fa.ct learning. - - . == ¥ ) ) . . o :

- 'lhe computer would sLem to be bv ler the most efficient aid : o ) - ER R
B for a search process-of the- kind: referred to above. Reference SR - (S
R - works and other printed items cannot be grouped with the - , s =
requisite number of "entrances” without becoming very unwieldy - :
o - 4n-the- process.- 'lhe needle card or_sight hole card registers. - : —_ i
R now/ generally used as office aids can only. give references, . - ) ) -
. not factual infornntion, a.pur* fror; which they soon-wear-out. - - - : . B

It ahould be noted in this connection that ccmputer applications . o -,
- of this kind require an extensive memory and cowbination - -~ : .
capucity, -which is exactly ﬁhiat the computer has to- offer. . - T

Workit_lg Ertx-'- i—’; ;7, - :—57’:'{: , o - -

—t , - - - - . 3

An expert is ‘being nominated to collaborate with UA 3, the DIS ) , R
group and the Labour Market Board in studying (it is suggested TTT - *
“that the_study comprise two- stages) and submitting proposals

- on. the subJect as follows. ;

B L L L

3
B
E

1. - Development and definition of the goaIS’of the teaching ,7 - . b
concerned, 1.e. to provide pupils with a broad: view of working -

life, free them.from the- "individual- occupation mentality" and. 4 R
teach them to ask- 1the right questions.l , P
____J B
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2. Outline (in consultation with the vocational guidance

.93

bureau of the Labour Market Board) of the system of variables 7

with respect to the educational goal.

—_— -

3

3. Outline of the pedagogical interaction of teacher, pupil
and computer together with an investigation and suggestior
of a suitable form of data presentrtion.

Once items 1 « 3 have been completed, an assessment can be

made of the feasibility of experimental activities. If it is
found that experimental activities can begin, planning of the
same can start with the following measures:

1. a definition of the factual sector according to the'type
of school, study -alternative and level to which the experiment
should refer

2. the inVestigation and suggestion of solutions for

v .

1. the establishment of a data base

S

2.

-

ey g

&

-

L.

choice of hardware, development of systems
_ware including search programmes

=

3. the compilation of a cost estimate for an initial experiment

4, the compilation of guidelines for possible experimental

activity, taking into account upuating problems etc.r

"Computers in the’ School Municipality".

Costs:

1 expert x4 months x Skr. 6,000~

-travel

o

g

Skr 24, 006-1—=— )

-

>

Skr 4 OOO-n

i

Q‘ Skr 28,000

,‘The survey should if possible be- co-ordinated ﬁith the proJect
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SUMUARY of Pilot Study 2

Hitherto computers and computer technology have not been

utilized on any considerable scale in schools and the educa- -
tional sector. The capacity of the computer has, however, - -
been applied on an experimental basis to a variety of tasks. : C
The .following sectors are covered by this report: 7

fod -

BEE Computers in administration and information -
.1l " for school administration
1.2 _ in systems of information and documentatioh :
2. fIE'ﬁe computer in teaching : " —
2.1 - Accmputer-'supported‘teaching R -
= T2, , 7computer-assisted instruction (CAI) - J |
7 % ) o Computerizeu teaching ' ‘, o -

Moet of the experiments ‘with computers and the applica.tion ) ST
. of computer techniques described in the following report have fEoT
e < been conducted in the U.S.A,, though: a2 number-_of Swedish S : CT T
= experiments are also included. (Reference is made in certain - . L
cases to experiments’ described in earlier reports (pilot study - ’
I " 1-and report on-a study trip in the ".S.A.). The summaries - - e
e = given regarding each sector are based on a11 three reports.) S

So far the- commonest application of computers ha.s been ‘for i
. purposes -of school administration. Many school districts in S
=}~  the U.S.A. have computerizedyregisters of teachers, other - : _ SN
: e ] school personiel, pupils, ‘merit reports ‘etc. Clearly there - ) R
B I . “is every possibility of computers being uged for purposes of - - —
IR I rationalization within the contexts of“school pla.mung and - . o
R *school admlmstration. - o

e o=

‘Computerized 1nformation and documentation sEtems oceur; in - .
- technology,-medicine and pedagogics. The Swedish LIBRIS system _

- containg the: embryo. of a- ‘common: mformation system for Swedish
:research 1ibra,ries.r : e .

—,The computer is already playing ‘a certain part as a calcula.tor
_€.8.-in technical and: scientific subjects where pupils-have to -
= - work with complex mathematical -quantities. Commter-aided )
~  gimulation. technigues have been used with great success and o
" “there would appear to be- good possibilities of further develop-
ment,within +this- sector. ~ T ST : o : - ) .
_ . e ‘,l—, - , B . - .- 7 - B I
**As a.n eduoa,tional eupmrt and control orga_n, the computer is - . .o 7
rege.rded as-a-potential -aid in_the: time-consummg administrative .
and informative-routines which-are often incumbent on teachers.
'l‘here ‘are however certain diffioulties which will- have- to-be. =
. overcome somé_before the computer can play-a more sig'nifica.nt part - . ] i
“in this contexts One interesting aub-seotor 1s that of com=- L . 5
';puterized study and vocationa,l guida.nce. T Ce oy
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Most of the experiments in the DIS sector have employed
computer-assisted instruction (CAI). In spite of heavy invest-

ment, little success has been scored in the majority of cases

in utilizing the potentialities of the computer. A new attitude
is emerging, however, with regard to the development of software
utilizing the pedagogical resources which ‘.1e computer can be
said to offer. Consequently there is every reason for a close
observation of developments in the CAI sector.

A new form of training (realtime programming) is needed for
the teaching of computer techniques. Syllabi and further .
training for teachers are the most urgent requirem-- 5 for a
presentation of computer techniques in comprehensive school
and upper secondary school.

Technical. developments in the computer sector are moving fast,
particularly as regards so-called mini-computers. Prices are
falling rapidly, thus increasing the prospects of computers
being utilized by schools within the relatively near future.

Experience from the U.S.A. should be utilized by the National
Board of Education and the two associations of local authori-
ties acting as soon as possible to gain an overall view of

the problems encountered when attempts are made to employ
computers for many different purposes in different schools

and types of schools whose various sponsors in many cases can
ncnetheless pool their computer resources and experience.
Together with the associations of local authorities, the
National Board of Education should initiate a pilot survey to
obtain a more specific inventory of activities in school
administration and teaching which can be successfully computer-
jzed. The pilot survey group thus proposed should also investi-
gate the feasibility of a model experiment in a particular
municipality. If possible the pilot survey should also in-
corporate a pgoposal for an investigation of +‘he utilization

by the DIS group of computers in study and vocational guidance.

As regards the presentation of computer techniques, the
National Board of Education, pursuant to a letter of 30.6.71
from the King in Council, has set up an internal study group
whose main task will be to compile syllabi for a suitable
presentation of computer techniques at comprehensive school
and upper secondary schocl levels. It is important in ihis
context for due consideration to be given to the possibilities
of pooling computer equipment. It is also highly important for
arrangements to be made as soon as possible for the further
training of comprehensive school and upper secondary school
teachers. and for the compilation of suitable further training
material.




